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(54) ELECTROMAGNETIC VALVE AND AIR CONDITIONING SYSTEM HAVING SAME

(57) An electromagnetic valve (100) and an air con-
ditioning system (200) are provided. The electromagnetic
valve (100) includes a valve sleeve (10) and a valve body
(20), the valve sleeve (10) is inserted into the valve body
(20) and fixedly connected to the valve body (20); a
spherical sealing member (30) is capable of moving in a
valve cavity (11) in an axis of the valve sleeve (10) and
opening or sealing a valve port (21), and a first connecting
pipe (40) is fixedly connected to a side wall of the valve
body (20) , the first connecting pipe (40) is in communi-
cation with the valve cavity (11), and the valve body (20)
is fixedly connected to a second connecting pipe (50)
extending along an axis of the valve body (20), the sec-
ond connecting pipe (50) is in communication with the
valve port (2l), an axis of the first connecting pipe (40) is
flush with an end of the valve port (2l) towards the spher-
ical sealing member (30), or an axis of the first connecting
pipe (40) is arranged away from the second connecting
pipe (50) relative to an end of the valve port (21) towards
the spherical sealing member (30).
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to Chinese pat-
ent application No. 202122391299.6, filed on September
29, 2021, and titled "ELECTROMAGNETIC VALVE AND
AIR CONDITIONING SYSTEM HAVING SAME". The
content of the above identified application is hereby in-
corporated herein in their entireties by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of re-
frigeration technology, and in particular, to an electro-
magnetic valve and an air conditioning system having
same.

BACKGROUND

[0003] An electromagnetic valve is an electromagnet-
ically controlled component that is used in an industrial
control system to control on-off of a medium, or to adjust
parameters such as a flow direction and a flow rate of
the medium, so as to achieve expected control effect.
[0004] For the electromagnetic valve in the related art,
under a condition of low temperature and high pressure,
because a refrigerant is too thick, a resistance in an op-
eration process of a core iron of the electromagnetic valve
is greatly increased, result in that the refrigerant is incon-
venient to pass through a valve port, which increases a
valve opening time and affects a working efficiency of
the electromagnetic valve.

SUMMARY

[0005] According to various embodiments of the
present disclosure, an electromagnetic valve and an air
conditioning system having the same are provided.
[0006] The present disclosure provides an electromag-
netic valve. The electromagnetic valve includes a valve
sleeve and a valve body, the valve sleeve is fixedly con-
nected with the valve body; a valve cavity is formed by
enclosing an interior of the valve sleeve and an interior
of the valve body, and a spherical sealing member is
disposed in the valve cavity, and the spherical sealing
member is capable of moving in the valve cavity along
an axis of the valve sleeve and opening or sealing the
valve port. A first connecting pipe is fixedly connected to
a side wall of the valve body. The first connecting pipe
is in communication with the valve cavity. The valve body
is fixedly connected with a second connecting pipe ex-
tending along an axis of the valve body, the second con-
necting pipe is in communication with the valve port along
an axis. And an axis of the first connecting pipe is flush
with an end of the valve port towards the spherical sealing
member; alternatively, an axis of the first connecting pipe
is arranged away from the second connecting pipe rela-

tive to an end of the valve port towards the spherical
sealing member.
[0007] In some embodiments, a distance between the
axis of the first connecting pipe and the valve port is de-
fined as H, and the distance H between the axis of the
first connecting pipe and the valve port satisfies the fol-
lowing relationship: 0 mm ≤ H ≤ 5 mm.
[0008] In some embodiments, a size of the valve port
is defined as D, and the size D of the valve port satisfies
the following relationship: 1 mm ≤ D ≤ 2.5 mm.
[0009] In some embodiments, a material of the spher-
ical sealing member is different from a material of the
valve body.
[0010] In some embodiments, the spherical sealing
member is a steel ball.
[0011] In some embodiments, an attracting member
and a valve stem component are arranged in the valve
cavity, and the attracting member is fixed at an end of
the valve sleeve away from the valve port, the valve stem
component is arranged at an end of the valve sleeve
adjacent to the valve port, and the valve stem component
is capable of moving towards the attracting member un-
der an attraction of the attracting member. The valve stem
component is connected with the spherical sealing mem-
ber, and the valve stem component is capable of sliding
in the valve cavity to cause the spherical sealing member
to open or seal the valve port.
[0012] In some embodiments, the valve stem compo-
nent includes a core iron and a reset spring, one end of
the reset spring abuts against the attracting member, the
other end of the reset spring is disposed in the core iron,
and the core iron is capable of moving towards or away
from the attracting member and cause the spherical seal-
ing member to move.
[0013] In some embodiments, a shunt ring is fixed to
the end of the attracting member adjacent to the core
iron, and the core iron is capable of moving towards the
attracting member and abuts against the shunt ring.
[0014] In some embodiments, the valve sleeve is a
stainless steel sleeve, and the first connecting pipe and
both the second connecting pipe are copper pipes.
[0015] The present disclosure further provides an air
conditioning system, and the air conditioning system in-
cluding the above electromagnetic valve are provided.
[0016] Details of one or more embodiments of this ap-
plication are presented in the attached drawings and de-
scriptions below. And other features, purposes and ad-
vantages of this application will become apparent from
the description, drawings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] For a better description and illustration of em-
bodiments and/or examples of those disclosures dis-
closed herein, reference may be made to one or more
attached drawings. Additional details or examples used
to describe the drawings should not be considered as
limiting the scope of any of the disclosed disclosures,
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currently described embodiments and/or examples, and
currently understood best modes of these disclosures.

FIG. 1 is a schematic view of an electromagnetic
valve according to one or more embodiments.
FIG. 2 is an enlarged view of portion A of the elec-
tromagnetic valve in FIG. 1.
FIG. 3 is a schematic view of an air conditioning sys-
tem according to one or more embodiments.

[0018] Reference signs are as follows:
100 represents an electromagnetic valve; 10 represents
a valve sleeve; 11 represents a valve cavity; 20 repre-
sents a valve body; 21 represents a valve port; 22 rep-
resents a mounting hole; 30 represents a spherical seal-
ing member; 40 represents a first connecting pipe; 50
represents a second connecting pipe; 60 represents an
attracting member; 61 represents a shunt ring; 70 repre-
sents a valve stem component; 71 represents a core iron;
711 represents an inner hole; 72 represents a reset
spring; and 200 represents an air conditioning system.

DETAILED DESCRIPTION

[0019] The technical scheme in the embodiment of this
application will be described clearly and completely with
the attached drawings. Obviously, the described embod-
iment is only a part of the embodiment of this application,
not the whole embodiment. Based on the embodiments
in this application, all other embodiments obtained by
ordinary technicians in this field without creative work
belong to the protection scope of this application.
[0020] It should be noted that when a component is
considered to be "mounted" on another component, it
can be directly on the other component or there can be
a component in the middle. When a component is con-
sidered to be "set on" another component, it can be di-
rectly set on another component or there may be inter-
vening components at the same time. When a compo-
nent is considered to be "fixed" to another component, it
can be directly fixed to another component or there may
be intervening components at the same time.
[0021] Unless otherwise defined, all technical and sci-
entific terms used herein have the same meaning as com-
monly understood by those skilled in the technical field
of this application. The terminology used herein in the
specification of this application is only for the purpose of
describing specific embodiments, and is not intended to
limit this application. As used herein, the term "or/and"
includes any and all combinations of one or more related
listed items.
[0022] Referring to FIG. 1 to FIG. 2, the electromag-
netic valve 100 is industrial equipment controlled by elec-
tromagnetism, an automatic basic element for controlling
fluid, belonging to actuators, and not limited to a hydraulic
actuator and a pneumatic actuator. The electromagnetic
valve 100 is used in industrial control system to adjust a
direction, a flow rate, a speed and other parameters of

medium. The electromagnetic valve 100 can cooperate
with different circuits to achieve an expected control, and
a control accuracy and flexibility can be guaranteed.
[0023] In the related art, under a condition of low tem-
perature and high pressure, a refrigerant is too thick,
which leads to an inconvenience of refrigerant passing
through the valve port, which increases the valve opening
time and affects the working efficiency of the electromag-
netic valve.
[0024] In order to solve problems existing in the elec-
tromagnetic valve in the related art, the present disclo-
sure provides an electromagnetic valve 100 including a
valve sleeve 10and a valve body 20. The valve sleep 10
is fixedly connected with the valve body 20, and the valve
sleep 10 can be inserted into the valve body 20 or sleeved
outside the valve body 20. A valve cavity 11 is formed
by enclosing an interior of the valve sleeve and an interior
of the valve body. A spherical sealing member 30 is dis-
posed in the valve cavity 11, the valve body 20 is provided
with the valve port 21, and the spherical sealing member
30 is capable of moving in the valve cavity 11 along an
axis of the valve sleeve 10 and opening or sealing the
valve port 21. A first connecting pipe 40 is fixedly con-
nected to a side wall of the valve body 20, the first con-
necting pipe 40 is in communication with the valve cavity
11, and the valve body 20 is fixedly connected with the
second connecting pipe 50 extending along an axis of
the valve body 21, the second connecting pipe 50 is in
communication with the valve port 21.
[0025] In some embodiments, an axis of the first con-
necting pipe 40 is flush or substantially flush with an end
of the valve port 21 towards the spherical sealing member
30. Specifically, the axis of the first connecting pipe 40
can be flush with an end of the valve port 21 towards the
spherical sealing member 30. The axis of the first con-
necting pipe 40 can also be separated from an end of
the valve port 21 towards the spherical sealing member
30 by a preset distance, so that the refrigerant can flow
out through the valve port 21 more easily, especially at
low temperature and low pressure, viscous refrigerants
flow out of the valve port 21 more easily, which increases
a valve opening speed of the valve port 21 and improves
a working efficiency of the electromagnetic valve 100.
[0026] In some embodiments, in a direction perpendic-
ular to the axis of the first connecting pipe 40 (i.e., the
axis of the valve body 20), a position of the axis of the
first connecting pipe 40 is not lower than a position of the
end of the valve port 21 towards the spherical sealing
member 30. Specifically, the axis of the first connecting
pipe 40 can be flush with the end of the valve port 21
towards the spherical sealing member 30. Alternatively,
the axis of the first connecting pipe 40 may be arranged
away from the second connecting pipe 50 relative to the
valve port 21 towards the spherical sealing member 30,
that is, as shown in FIG. 1, a position of the axis of the
first connecting pipe 40 not lower than a position of an
upper end surface of the valve port 21 along the axis of
the valve body 20. Of course, this is only an example,
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and cannot be regarded as a limitation of the present
disclosure.
[0027] It should be noted that in the present disclosure,
by the axis of the first connecting pipe 40 being flush with
the end of the valve port 21 towards the spherical sealing
member 30, it is easier for the refrigerant to flow out
through the valve port 21. Alternatively, comparing with
the end of the valve port 21 towards the spherical sealing
member 30, the axis of the first connecting pipe 40 being
arranged away from the second connecting pipe 50, it is
easier for the refrigerant to flow out through the valve
port 21, especially, the refrigerant with high viscosity
flows out from the valve port 21 at low temperature and
low pressure. Thereby, the valve opening speed of the
valve port 21 is increased and the working efficiency of
the electromagnetic valve 100 is improved.
[0028] In some embodiments, a distance between the
axis of the first connecting pipe 40 and the valve port 21
is defined as H, and the distance H of the first connecting
pipe 40 and the valve port 21 satisfies the following re-
lationship: 0 mm ≤ H ≤ 5 mm.
[0029] It is worth noting that if a position of the valve
port 21 is too lower, the distance H between the axis of
the first connecting pipe 40 and the valve port 21 will be
greater, and it is undoubtedly necessary to increase a
length of other components in the valve sleeve 10. If the
distance H between the axis of the first connecting pipe
40 and the valve port 21 is too great, a material cost of
the electromagnetic valve 100 will increase, therefore,
considering the above-mentioned, the distance between
the axis of the first connecting pipe 40 and the valve port
21 is 0 mm ≤ H ≤ 5 mm, thus avoiding the material cost
increase of the electromagnetic valve 100 caused by an
excessively high distance H between the axis of the first
connecting pipe 40 and the valve port 21.
[0030] Referring to FIG. 1, in an embodiment, the valve
body 20 is provided with a mounting hole 22 for installing
the valve sleep 10 in a direction of the valve sleep 10,
and an end of the valve sleep 10 extends into the mount-
ing hole 22 and is welded and fixed with the valve body 20.
[0031] In this embodiment, the valve sleeve 10 is a
generally cylindrical structure, and the valve body 20 is
a generally stepped cylindrical structure. Of course, the
valve sleep 10 is not limited to a cylindrical structure, and
the valve body 20 is not limited to a stepped cylindrical
structure. In other embodiments, the valve sleep 10 and
the valve body 20 can also be arranged in a square cy-
lindrical structure, which is not limited here.
[0032] Furthermore, an attracting member 60 and a
valve stem component 70 are arranged in the valve
sleeve 10, and the attracting member 60 is fixed at an
end of the valve sleeve 10 away from the valve port 21,
the valve stem component 70 is arranged at an end of
the valve sleeve 10 adjacent to the valve port 21, and
the valve stem component 70 is capable of moving to-
wards the attracting member 60 under an attraction of
the attracting member 60.
[0033] Specifically, the valve stem component 70 in-

cludes a core iron 71 and a reset spring 72. An inner hole
711 is disposed in a center of the core iron 71, and the
inner hole 711 penetrates through the core iron 71 and
is a stepped hole. And the reset spring 72 is disposed in
the inner hole 711, one end of the reset spring 72 abuts
against the attracting member 60, and the other end of
the reset spring 72 is accommodated in the inner hole
711 of the core iron 71. The spherical sealing member
30 is fixedly connected to an end of the core iron 71 away
from the attracting member 60. Under an action of the
attracting member 60, the core iron 71 can move towards
or away from the attracting member 60 and cause the
spherical sealing member 30 to move, such that the
spherical sealing member 30 abuts against or separates
from the valve port 21 to close or open the valve port 21.
[0034] A coil (not shown in the figure) is sleeved on an
outer wall of the valve sleeve 10. When the coil is not
energized, under an elastic force of the reset spring 72,
the core iron 71 is pushed towards the valve body 20,
and the spherical sealing member 30 abuts against the
valve port 21 to achieve sealing. At this time, the valve
port 21 is sealed, and the refrigerants in the first connect-
ing pipe 40 and the second connecting pipe 50 are not
in communication with each other. When the coil is en-
ergized, under an action of electromagnetic field, a mag-
netic attraction force is generated between the core iron
71 and the attracting member 60, and the core iron 71
overcomes an elastic force of the reset spring 72 and
moves towards the attracting member 60. The spherical
sealing member 30 is separated from the valve port 21,
the valve port 21 is opened, and the refrigerant flows into
the second connecting pipe 50 from the first connecting
pipe 40 through the valve port 21.
[0035] Furthermore, an end of the attracting member
60 adjacent to the core iron 71 is fixedly provided with
the shunt ring 61. The core iron 71 can move towards
the attracting member 60 and abuts against the shunt
ring 61.
[0036] It should be noted that since the electromagnet-
ic valve 100 is in operation, the core iron 71 will be con-
tinuously attracted by the attracting member 60, move
towards the attracting member 60 and abut against the
attracting member 60, therefore, in order to reduce a
noise generated by the electromagnetic valve 100 in an
operating process, in this embodiment, the shunt ring 61
which is capable of abutting against the core iron 71 is
arranged on the attracting member 60, so as to achieve
an effect of reducing the noise generated by the electro-
magnetic valve 100 in the operating process.
[0037] Furthermore, a size of the valve port 21 is de-
fined as D, and the size D of the valve port 21 satisfies
the following relationship: 1 mm ≤ D ≤ 2.5 mm. The size
D of the valve port 21 is too great, which will lead to a
poor sealing performance of the spherical sealing mem-
ber 30 when it is plugged in the valve port 21. If the size
D of the valve port 21 is too small, a circulation of refrig-
erant will not be guaranteed, so to avoid the above men-
tioned phenomena, it is necessary to limit the size D of
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the valve port 21 to a suitable range of greater than or
equal to 1 mm and less than or equal to 2.5 mm.
[0038] Of course, in other embodiments, the size D of
the valve port 21 can be adjusted as required, and is not
limited here.
[0039] In some embodiments, a material of the spher-
ical sealing member 30 is different from a material of the
valve body 20. Since the spherical sealing member 30
moves in the direction of the valve port 21 and abuts
against the valve port 21 during the operation process of
the electromagnetic valve 100, if the spherical sealing
member 30 and the valve body 20 are made of same
material, the spherical sealing member 30 and the valve
body 20 are prone to wear and tear during contact, re-
sulting in loss, thus affecting a sealing performance of
the spherical sealing member 30 abutting against the
valve port 21. Therefore, to avoid the above mentioned
phenomena, in this embodiment, the spherical sealing
member 30 and the valve body 20 are made of different
materials, so that when the spherical sealing member 30
abuts on the valve body 20, an abrasion between the
spherical sealing member 30 and the valve body 20 is
reduced, thereby enhancing the sealing performance of
the spherical sealing member 30 abutting against the
valve port 21.
[0040] In this embodiment, the spherical sealing mem-
ber 30 is a steel ball. In this way, the valve body 20 should
be made of materials other than steel. Of course, in other
embodiments, the spherical sealing member 30 can also
be made of other materials such as aluminum, which is
not limited here.
[0041] In an embodiment, the valve sleeve 10 is a stain-
less steel sleeve, and the first connecting pipe 40 and
both the second connecting pipe 50 are copper pipes.
Of course, in other embodiments, the valve sleeve 10,
the first connecting pipe 40 and the second connecting
pipe 50 can also be made of other materials such as
aluminum, which is not limited here.
[0042] It should be noted that in this embodiment, re-
ferring to FIG. 1, for example, the electromagnetic valve
100 is set to be installed vertically, the first connecting
pipe 40 as an inlet pipe, and the second connecting pipe
50 as an outlet pipe. taking this arrangement as an ex-
ample, a circulation process of the electromagnetic valve
100 is briefly described.
[0043] During the operation process of the electromag-
netic valve 100, when the valve port 21 is opened, the
refrigerant flows into the electromagnetic valve 100 from
the first connecting pipe 40. Most of the refrigerant can
flow directly downward into the valve port 21 and then
flow into the second connecting pipe 50 through the valve
port 21. Referring to FIG. 1, the position of the axis of the
first connecting pipe 40 not lower than the position of the
upper end face of the valve port 21 along the axis of the
valve body 20, so that the refrigerant in the first connect-
ing pipe 40 can smoothly and quickly flow into the valve
port 21. It reduces a resistance and time required for
viscous refrigerant when flowing through the valve port

21 at low temperature and low pressure, thus improving
the working efficiency of the electromagnetic valve 100.
[0044] The present disclosure further provides an air
conditioning system 200 including the above electromag-
netic valve 100 provided.
[0045] The technical features of the above-mentioned
embodiments can be combined arbitrarily. In order to
make the description concise, not all possible combina-
tions of the technical features are described in the em-
bodiments. However, as long as there is no contradiction
in the combination of these technical features, the com-
binations should be considered as in the scope of the
present disclosure.
[0046] One of ordinary skill in the art should recognize
that the above embodiments are used only to illustrate
the present disclosure and are not used to limit the
present disclosure, and that appropriate variations and
improvements to the above embodiments fall within the
protection scope of the present disclosure so long as they
are made without departing from the substantial spirit of
the present disclosure.

Claims

1. An electromagnetic valve, comprising a valve sleeve
and a valve body, wherein the valve sleeve is fixedly
connected with the valve body; a valve cavity is
formed by enclosing an interior of the valve sleeve
and an interior of the valve body, and a spherical
sealing member is disposed in the valve cavity; the
valve body is provided with a valve port, and the
spherical sealing member is capable of moving in
the valve cavity along an axis of the valve sleeve and
opening or sealing the valve port;

characterized in that a first connecting pipe is
fixedly connected to a side wall of the valve body,
the first connecting pipe is in communication
with the valve cavity, the valve body is fixedly
connected with a second connecting pipe ex-
tending along an axis of the valve body, the sec-
ond connecting pipe is in communication with
the valve port, and an axis of the first connecting
pipe is flush with an end of the valve port towards
the spherical sealing member;
or, an axis of the first connecting pipe is arranged
away from the second connecting pipe relative
to an end of the valve port towards the spherical
sealing member.

2. The electromagnetic valve of claim 1, wherein a dis-
tance between the axis of the first connecting pipe
and the valve port is defined as H, and the distance
H between the axis of the first connecting pipe and
the valve port satisfies the following relationship: 0
mm ≤ H ≤ 5 mm.
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3. The electromagnetic valve of claim 1, wherein a size
of the valve port is defined as D and the size D of
the valve port satisfies the following relationship: 1
mm ≤ D ≤ 2.5 mm.

4. The electromagnetic valve of claim 1, wherein a ma-
terial of the spherical sealing member is different
from a material of the valve body.

5. The electromagnetic valve of claims 1 or 4, wherein
the spherical sealing member is a steel ball.

6. The electromagnetic valve of claim 1, wherein an
attracting member and a valve stem component are
arranged in the valve cavity, and the attracting mem-
ber is fixed at an end of the valve sleeve away from
the valve port, the valve stem component is arranged
at an end of the valve sleeve adjacent to the valve
port, and the valve stem component is capable of
moving towards the attracting member under an at-
traction of the attracting member;
the valve stem component is connected with the
spherical sealing member, and the valve stem com-
ponent is capable of sliding in the valve cavity to
cause the spherical sealing member to open/seal
the valve port.

7. The electromagnetic valve of claim 6, wherein the
valve stem component comprises a core iron and a
reset spring, one end of the reset spring abuts
against the attracting member, the other end of the
reset spring is disposed in the core iron, and the core
iron is capable of moving towards or away from the
attracting member to cause the spherical sealing
member to move.

8. The electromagnetic valve of claim 7, wherein a
shunt ring is fixed to the end of the attracting member
adjacent to the core iron, and the core iron is capable
of moving towards the attracting member and abuts
against the shunt ring.

9. The electromagnetic valve of claim 1, wherein the
valve sleeve is a stainless steel sleeve, and both the
first connecting pipe and the second connecting pipe
are copper pipes.

10. An air conditioning system, characterized by com-
prising the electromagnetic valve of any one of
claims 1 to 9.

11. An electromagnetic valve, comprising a valve sleeve
and a valve body, wherein the valve sleeve is fixedly
connected with the valve body; a valve cavity is
formed by enclosing an interior of the valve sleeve
and an interior of the valve body, and a spherical
sealing member is disposed in the valve cavity; the
valve body is provided with a valve port, and the

spherical sealing member is capable of moving in
the valve cavity along an axis of the valve sleeve and
opening or sealing the valve port;
characterized in that a first connecting pipe is fix-
edly connected to a side wall of the valve body, the
first connecting pipe is in communication with the
valve cavity, the valve body is fixedly connected with
a second connecting pipe extending along an axis
of the valve body, the second connecting pipe is in
communication with the valve port, and an axis of
the first connecting pipe is flush or substantially flush
with an end of the valve port towards the spherical
sealing member.
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